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(2) The integrity of the work and identification of the author, copyright owner, and publisher must be 14 preserved in any copy. 15 C9) were immediately analysed for pH and texture profile and an aliquot was also frozen and 1 subsequently used for compositional, glycolysis, proteolysis and volatile analysis. Milk samples were analysed for lactose, protein and fat content by using a Milko Scan TN FT 120 7 (Foss, Padova, Italy). Cheese samples during manufacturing and ripening were analysed for:
8 moisture by the oven drying method at 102°C (IDF, 1982) , salt by titration with AgNO 3 (IDF, 9 1988), total protein and pH 4.6-soluble nitrogen by Kjeldhal method (IDF, 1993) , and fat by the 10 FIL-IDF Standard 5A method (1969) . The pH was determined with a Portamess 913 pHmeter
11
(Knick, Berlin, Germany) placing the penetration electrode in contact with the sample mass. All 12 analyses were performed in triplicate.
14

Assessment of proteolysis 15
The pH 4.6-insoluble and -soluble extracts were prepared according to the method of Kuchroo
16
and Fox (1982) , which was slightly modified as outlined by Hayaloglu, Guven, Fox, Hannon and
17
McSweeney (2004) . Urea-polyacrylamide gel electrophoresis (Urea-PAGE) was performed on 18 the insoluble fraction using a Protean II xi vertical slab-gel unit (Bio-Rad Laboratories Ltd.,
19
Watford, UK) according to the method of Shalabi and Fox (1987) . The gels were stained directly 20 with Coomassie Brilliant Blu G-250 using the method of Blakesley and Boezi (1977) and 21 destained using distilled water. After destaining, gel slabs were digitised by a scanner (Epson
22
Perfection 1650, Seiko Epson Corporation, Nagano, Japan ). Scans of the electrophoretograms 23 were used to quantify bands using densitometric software (Image Master TotalLab 1D Gel 24 analysis v 1.11 software, Nonlinear Dynamics Ltd, Newcastle-upon-Tyne, UK). Similar bands 1 were recognized visually as described by McSweeney, Poochet, Fox and Healy (2004) and peak 2 volumes of corresponding bands were quantitatively determined.
3
Peptides of the pH 4.6-soluble fraction of cheeses were determined by RP-HPLC using the 4 method described by Hayaloglu et al. (2004) utilising a HPLC system (Thermo Electron
Corporation, Waltham, MA, USA) equipped with a isocratic pump (P1000), and a multiple 6 autosampler (AS3000) fitted with a 20 L loop a UV detector (UV100) set at 214 nm.
7
Individual free amino acids (FAA) of the pH 4.6-soluble fractions of cheeses were prepared and 8 analysed according to the method of Bertolino, Zeppa, Gerbi and McSweeney (2008) .
Assessment of organic acid, sugars, diacetyl and acetoin
11
Organic acids (citric, orotic, pyruvic, lactic, oxalic, hippuric, isobutyric, valeric and isovaleric),
12
sugars (lactose, glucose and galactose), diacetyl and acetoin were determined by high 
23
Three replicates for each sample were analysed. The data treatments were carried out using the
Analytical grade reagents were used as standards (Sigma-Aldrich Corporation, Milan, Italy). curd is grinded, pressed and formed with a high loss of whey. As a consequence, samples at 3 13 days of ripening showed a high decrease in moisture content.
14 Low salt levels found during Castelmagno PDO manufacturing (0.75%) was due to the fact that it 15 is a dry-salted cheese and salt is added during the curd grinding at the end of cheesemaking.
16
During ripening, salt levels increased to an average value of 2.46%, which was in line with data 17 reported by Delforno (1960 et al., 1995; Pavia et al., 2000) . Cheese proteolysis was also monitored by 15 determining the levels of individual free amino acids (FAAs). These data are reported in Table 3 .
4
Lactose metabolism was totally complete at the end of manufacture but already after just 24 hours Castelmagno PDO production and in the 150-day-old cheeses it was detected at a concentration of 12 0.69 ± 0.28 mg/g of cheese, representing 3.5 % of total organic acid content. formed by enzymatic reduction from the corresponding methyl ketones which are produced from 11 fatty acids (Collins et al., 2004) were not detected during manufacture but only during ripening.
12
The branched-chain alcohols detected (2-methyl-1-butanol and 3-methyl-1-butanol) derived from The values of these parameters also showed a decrease between 90 and 150 days. hexanoic, octanoic and decanoic acids, which are the primary products of lipolysis metabolism.
During ripening of Castelmagno PDO cheeses, it is possible to observe high degradation of -
13
casein with an increase of all its degradation products, an evolution of the hydrophilic peptides Statistical significance: ***= P < 0.001; **= P < 0.01; * = P < 0.05; ns= not significance. Statistical significance: ***= P < 0.001; **= P < 0.01; * = P < 0.05; ns= not significance. 9 10 Statistical significance: ***= P < 0.00; **= P < 0.01; * = P < 0.05; ns= not significance. 7 during its production (A2= cut of curd; A3=after 24hours; A4= curd after 3 days under whey) and its 3 ripening (A5= 3 days of ripening; A6= 30 days of ripening; A7= 60 days of ripening; A8= 90 days of 4 ripening; A9= 150 days of ripening). Lane st = Na-caseinate. 5 1 Figure 3 : RP-HPLC chromatograms of the pH 4.6-soluble fraction of Castemagno PDO cheese 2 (batchA) during the manufacture (A2= cut of the curd; A3= curd after 24 hours; A4=curd after 3 days 3 under the whey) and the ripening (A5= 3 days of ripening; A6= 30 days of ripening; A7= 60 days of 4 ripening; A8=90 days of ripening; A9=150 days of ripening). 5
